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METHOD, COMPUTER PROGRAM 
PRODUCT AND APPARATUS FOR 
FACILITATING STORAGE AND/OR 

RETRIEVAL OF UNIT DOSE MEDICATIONS 

FIELD OF THE INVENTION 

Exemplary embodiments of the present invention relate 
generally to storing and retrieving unit dose medications. 

BACKGROUND OF THE INVENTION 

In a typical hospital, nursing home, or other similar insti 
tution, doctors Will visit their patients on a routine basis and 
prescribe various medications for each patient. In turn, each 
patient Will likely be placed on a certain medication treatment 
plan that requires that he or she take one or more doses of 
various medications daily. Some medications may require 
that they be administered only at certain times of the day (e. g., 
after meals) and/or at intervals of one or more hours each day. 
In addition, patients may request certain medications on an 
elective basis for complaints, such as head or body aches. 
These requests are typically included With the doctor’s medi 
cation request or prescription that he or she sends to a phar 
macy of the hospital for ?lling. 

Medication requests or prescriptions received by the phar 
macy Will likely be checked by a registered pharmacist and 
then entered into the pharmacy information system. These 
requests re?ect not only orders that are added to a particular 
patient’s treatment plan, but also changes in a patient’s exist 
ing treatment plan. The pharmacy information system com 
bines this information With the patient’s existing medication 
schedule and develops a patient medication pro?le. Using the 
patient medication pro?le, a ?ll list can be created that lists all 
medications that must be distributed to all patients for a given 
time period (e.g., a day). 

In some instances, this list is printed and used by a phar 
macist or pharmacy technician to hand pick each of the drugs 
needed for each patient (in the form of unit doses) and place 
those drugs in corresponding patient-speci?c medication 
containers (e.g., draWers, boxes, bins or bags). A registered 
pharmacist then checks the accuracy of the patient order, and, 
assuming the order Was accurate, the individual patient boxes 
are loaded into a large transport cart and delivered to a nursing 
unit. 

Several draWbacks exist, hoWever, to this method of medi 
cation retrieval and distribution. In particular, it is very time 
consuming and manpoWer intensive. As a result, systems 
Were created for automating the process of retrieving unit 
dose medications and distributing them to patients according 
to their respective medication pro?les. One example of such 
a system is the ROBOT-Rx® system, offered by McKesson 
Automation Inc. and described in US. Pat. Nos. 5,468,110, 
5,593,267 and 5,880,443, and other examples are described in 
US. patent application Ser. Nos. 11/382,605, ?led May 10, 
2006, 11/611,956, ?led Dec. 18, 2006 and 11/755,207, ?led 
May 30, 2007, the contents of Which are hereby incorporated 
herein by reference. 

The ROBOT-Rx® system, like other similar systems, is a 
stationary robotic system that automates the drug storing, 
dispensing, returning, restocking and crediting process by 
using barcode technology. In particular, single doses of medi 
cations are re-packaged, for example in a clear plastic bag, so 
that each package contains a barcode corresponding to the 
package contents. The barcode may include the name of the 
medication, quantity, Weight, instructions for use and/ or expi 
ration date. 
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2 
The packaged medications are then stored in a storage area, 

such as a storage rack having a frame and a plurality of rod 
supports on Which each package can be hung in a manner that 
provides each With an X, Y coordinate. Using the X, Y coor 
dinates, packages can then be selected by an automated pick 
ing means (e.g., a robotic arm capable of moving at least in 
three, mutually orthogonal directions designated X,Y and Z), 
for distribution to individual patients. 
More speci?cally, in one instance, a pharmacist or techni 

cian may manually enter the identi?cation of a speci?c medi 
cation he or she Would like the automated system to retrieve, 
for example, as a patient’s ?rst dose, in an emergency situa 
tion. The automated system, and, in particular, a computer 
associated With the automated system, Would then locate the 
desired medication (i.e., the X, Y and Z coordinates of the 
medication) and instruct the picking means to retrieve the 
medication at that location. In another instance, the ?ll list 
created based on each patient’s medication pro?le may be 
communicated to the computer associated With the automated 
system, providing the automated system With a current list of 
all patients and their individual medication needs. The com 
puter also maintains a database of all medications stored in 
the storage area along With their corresponding X, Y and Z 
coordinates. 

Patient-speci?c containers (e.g., draWers or bins) display 
ing barcodes that include the corresponding patient’s unique 
identi?cation code are placed on a conveyer belt associated 
With the automated system. At one point on the belt, a barcode 
reader reads the barcode displayed on the patient-speci?c box 
or container and communicates the patient’ s identi?cation to 
the computer. The computer Will then retrieve the patient’s 
medication needs from the ?ll list, and determine the corre 
sponding coordinates for each medication by accessing the 
database. 
The computer can then guide the picking means to select 

the desired unit dose medications and deposit them in the 
patient-speci?c boxes or containers. In particular, the picking 
means, Which also includes a barcode reader, moves to the 
designated location of a particular medication, as instructed 
by the computer, scans the barcode displayed on the package 
containing the medication to identify the medication con 
tained in the package, and provides the identity to the com 
puter. 

After the computer con?rms that the correct unit dose 
medication is contained in the package, the picking means 
Will remove the package from the storage area (e.g., using a 
vacuum generator to produce suction to pull the package off 
the rod, or other holding means, and hold the package until it 
can be deposited) and drop it into the patient-speci?c con 
tainer. 
The process is repeated until the patient’s prescription has 

been ?lled (i.e., until the patient-speci?c medication con 
tainer contains each dose of medication to be taken by the 
patient in the given time period or, in the instance Where the 
unit dose retrieved the ?rst dose for a neW patient, until that 
?rst dose has been retrieved). The conveyor belt then moves 
the patient-speci?c container to a check station Where an 
operator can use yet another barcode reader to scan the bar 
code label on the patient-speci?c container to retrieve and 
display the patient’s prescription, as Well as to scan the bar 
codes on each package in the container to verify that the 
medications are correct. 

As described above, unit dose medications dispensed 
robotically may be packaged into bags, boxes or a variety of 
other over-Wraps prior to being stored in the storage area. This 
repackaging effort is performed for several reasons. First, the 
siZe and shape of the raW packages vary greatly; therefore, 
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Without some commonality in product shape, robotic han 
dling becomes extremely dif?cult. Second, While robotic sys 
tems typically rely on barcodes to identify the products 
throughout the process, the majority of products originating 
from various manufacturers do not contain barcodes of any 
kind or are inconsistent With respect to the information they 
provide. Accordingly, in these instances, over-Wrapping the 
unit dose With a package containing a barcode may be accom 
plished for identi?cation purposes. 
More recently, efforts have been made to reduce any need 

for repackaging since, for example, repackaging adds mate 
rial costs to the ?nal product and requires both additional 
technician time to perform the packaging as Well as additional 
pharmacist time to validate the content of the package against 
the description on the label. In addition, repacking by a hos 
pital, or similar institution, shortens the expiration date of the 
repackaged item based on United States Pharmacopeia/Na 
tional Formulary (USP/N F) repackaging standards. More 
over, since efforts are being made to ensure that all human 
drug products have a barcode on the smallest container or 
package distributed Which, in many instances, is the unit dose 
medication, each unit dose on a unit dose blister card Will 
have a barcode thereon. This includes all human prescription 
drug products and over-the-counter drugs that are dispensed 
pursuant to an order in the hospital. The barcode must con 
tain, at a minimum, a National Drug Code (N DC) in a linear 
barcode, in the Uniform Code Council (UCC) or Health 
Industry Business Communications Council (HIBCC) for 
mat. Following the effective date of this mandate, assuming 
that the unit dose medications are the smallest container or 
package used, all unit dose medications Will contain barcodes 
that can be used by robotic dispensing systems, thus elimi 
nating the need to overWrap or repackage merely for identi 
?cation purposes. 

HoWever, even though improvements may be achieved by 
enhancing the utility of an automated dispensing system in 
relation to eliminating repackaging or over-Wrapping opera 
tions, such systems still require a fair amount of manual 
intervention to prepare the medications for automated dis 
pensing. Additionally, there is no standard shape or con?gu 
ration for unit dose blister cards, so automatic dispensing of 
unit doses Was a challenge. This challenge Was initially met 
by US. patent application Ser. No. 11/382,605, ?led May 10, 
2006, Which provided a robotic device capable of dispensing 
unit dose blisters automatically. HoWever, even for an auto 
matic or robotic dispensing system, there may be challenges 
encountered in relation to ensuring proper alignment of medi 
cation packages and/or the containers that facilitate handling 
of the medication packages. For example, if a medication 
package or container is not properly aligned, the machinery 
used for automatic handling and dispensing may not be able 
to function properly. Accordingly, it may be desirable to 
provide a mechanism by Which to improve automatic opera 
tion of robotic dispensing equipment. 

BRIEF SUMMARY OF THE INVENTION 

In general, exemplary embodiments of the present inven 
tion provide improvements relating to, among other things, 
providing a mechanism by Which to perform alignment detec 
tion functions With respect to a device used to pick medica 
tions during automatic medication handling and dispensing. 
In this regard, for example, some example embodiments may 
provide enablement for determining a cause for an alignment 
failure encountered during handling and/ or for automatically 
learning storage locations. 
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In particular, according to one example embodiment, an 

apparatus for facilitating storage and/ or retrieval of unit dose 
medications is provided. The apparatus may include a pro 
cessing circuitry con?gured for receiving an indication that a 
medication receptacle is positioned proximate to an align 
ment pin, determining a position of the alignment pin relative 
to an alignment guide disposed in the medication receptacle, 
and providing an output indicative of an alignment state of the 
medication receptacle based on the position determined. 

In another exemplary embodiment, a method for facilitat 
ing storage and/or retrieval of unit dose medications is pro 
vided. The method may include method for receiving an 
indication that a medication receptacle is positioned proxi 
mate to an alignment pin, determining a position of the align 
ment pin relative to an alignment guide disposed in the medi 
cation receptacle, and providing an output indicative of an 
alignment state of the medication receptacle based on the 
position determined. 

In another exemplary embodiment, a computer program 
product for facilitating storage and/or retrieval of unit dose 
medications is provided. The computer program product may 
include at least one computer-readable storage medium hav 
ing computer-executable program code instructions stored 
therein. The computer-executable program code instructions 
may include program code portions for receiving an indica 
tion that a medication receptacle is positioned proximate to an 
alignment pin, determining a position of the alignment pin 
relative to an alignment guide disposed in the medication 
receptacle, and providing an output indicative of an alignment 
state of the medication receptacle based on the position deter 
mined. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

Having thus described the invention in general terms, ref 
erence Will noW be made to the accompanying draWings, 
Which are not necessarily draWn to scale, and Wherein: 

FIG. 1 illustrates several unit dose blisters; 
FIGS. 2 and 3 illustrate a storage, retrieval and delivery 

system in accordance With exemplary embodiments of the 
present invention; 

FIG. 4 illustrates a storage system in accordance With 
exemplary embodiments of the present invention; 

FIG. 5, Which includes FIGS. 5A and 5B, illustrates top and 
bottom perspective vieWs, respectively, of a unit dose blister 
mount according to an exemplary embodiment of the present 
invention; 

FIG. 6, Which includes FIGS. 6A and 6B, illustrates per 
spective vieWs of a picking system according to an exemplary 
embodiment of the present invention; 

FIG. 7 shoWs a perspective vieW of a mount removal 
mechanism according to an exemplary embodiment of the 
present invention; 

FIG. 8 illustrates a perspective vieW of a Z axis component 
according to an exemplary embodiment of the present inven 
tion; 

FIG. 9 illustrates a perspective vieW of an alignment tool 
according to an exemplary embodiment of the present inven 
tion; 

FIG. 10 illustrates a conceptual block diagram of an align 
ment pin according to an exemplary embodiment of the 
present invention; 

FIG. 11 illustrates an apparatus for facilitating storage 
and/or retrieval of unit dose medications according to an 
exemplary embodiment of the present invention; and 
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FIG. 12 is a How chart illustrating a method for facilitating 
storage and/or retrieval of unit dose medications in accor 
dance With an exemplary embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

Some embodiments of the present invention noW Will be 
described more fully hereinafter With reference to the accom 
panying draWings, in Which some, but not all embodiments of 
the inventions are shoWn. Indeed, these inventions may be 
embodied in many different forms and should not be con 
strued as limited to the embodiments set forth herein; rather, 
these embodiments are provided so that this disclosure Will 
satisfy applicable legal requirements. Like numbers refer to 
like elements throughout. 

In general, exemplary embodiments of the present inven 
tion provide a mechanism by Which medication (e. g., in unit 
dose blisters) may be handled and ultimately dispensed either 
automatically or With minimal manual assistance. Moreover, 
embodiments of the present invention may provide a mecha 
nism by Which to accurately and reliably determine Whether 
an interruption in medication picking is due to an alignment 
error or due to missing medication. As such, some example 
embodiments relate to an alignment detection mechanism 
that may employ optical or other sensing techniques to deter 
mine Whether alignment errors exist. Accordingly, embodi 
ments of the present invention may provide a mechanism for 
automatic handling and dispensing of unit dose packages in a 
repeatable fashion so that they can be selectively retrieved 
and delivered, for example by one of the automatic retrieval 
systems discussed above (e. g., the ROBOT-Rx® system or a 
robot system able to handle blister dispensing such as that 
described in Us. patent application Ser. No. 11/382,605, 
?led May 10, 2006). 

The term “unit dose blister” refers to a unit dose medica 
tion, or one or more oral solids of the same or different 
strength, form or type, that has been sealed in a package, such 
as a vinyl and foil package in Which the vinyl conforms to the 
shape of the medication. The vinyl is typically sealed to a foil 
that offers a ?at surface With medication information printed 
on the opposite side from the vinyl cavity. FIG. 1 illustrates 
several examples of unit dose blisters. As shoWn, the unit dose 
blister may include a support panel having opposed ?rst 10 
and second 20 sides, Wherein the unit dose medication 30 
(i.e., the one or more oral solids) is positioned proximate the 
?rst side 10 of the support panel, and an identi?cation code 40 
(e. g., a barcode, radio frequency identi?cation (RFID) tag, or 
simple text including any number and combination of alpha 
numeric characters) including information identifying the 
unit dose medication 30 is displayed on the second side 20 of 
the support panel. 
When unit dose medications are packaged into a blister, 

they are typically packaged With several medications per 
blister card. Thus, there are a corresponding number of 
equally-spaced vinyl formed cavities per blister card. These 
cavities are typically separated by a perforation. During for 
mation of a blister card, several manufacturing stations are 
encountered, but there is no correlation betWeen the handling 
techniques employed at each station. Accordingly, a blister 
card that passes through a station for forming a cavity, label 
ing of the blister, punching of the blister receptacle, punching 
out of the card, etc., may not be handled in the same manner 
at each station as the previous or subsequent blister card. 
Accordingly, inconsistencies may be created betWeen differ 
ent blister cards. A singulated blister is one that has been 
separated from a blister card typically along its perforation. 
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As one of ordinary skill in the art Will recogniZe, While 

reference is made throughout to unit dose blisters of the form 
described above, these unit dose blisters provide just one form 
in Which unit dose medications may be packaged. Use of unit 
dose blisters in the description of exemplary embodiments 
included herein should not, therefore, be taken as limiting the 
scope of the present invention to use With such unit dose 
packages. In contrast, other unit dose packages may similarly 
be used in connection With exemplary embodiments Without 
departing from the spirit and scope of the present invention. 

Reference is noW made to FIGS. 2 and 3, Which illustrate 
one example of a storage, retrieval and dispensing system 
100, in Which exemplary embodiments of the present inven 
tion may be implemented. As one of ordinary skill in the art 
Will recogniZe, the system 100 illustrated and described 
herein is just one manner in Which the unit dose packages, or 
packages containing unit dose medications (e.g., unit dose 
blisters) may be handled in their natural or raW state (i.e. not 
over-Wrapped or repackaged) in accordance With exemplary 
embodiments of the present invention. The system 100 of 
FIGS. 2 and 3 is provided for exemplary purposes only and 
should not be taken as limiting the scope of the invention in 
any Way, since other systems may likeWise be implemented 
Without departing from the spirit and scope of the present 
invention. 
The system 100 of exemplary embodiments may include a 

means for storing a plurality of unit dose blisters of various 
shapes and siZes, referred to herein as a “storage system” 102. 
As shoWn, the storage system 102 of one exemplary embodi 
ment, Which is also illustrated in FIG. 4, may be in the form of 
one or more carousels capable of rotating around a rod or pole 
110 extending upward through the center of the carousel. 
While not shoWn, the storage system may, alternatively, com 
prise a linear track that is stationary and essentially resembles 
a plurality of pigeon holes or mail slots each including a unit 
dose package mount (e. g., a unit dose blister mount), Which is 
described in detail beloW. Returning to FIGS. 2 and 3, the rod 
or pole 110 may be con?gured to support a plurality of cir 
cular panels 120 positioned at some distance from one 
another, Wherein each panel is, in turn, con?gured to support 
a plurality of unit dose package mounts (e.g., unit dose blister 
mounts) (not shoWn in FIG. 2 or 4), via a plurality of package 
mount receptacles 150 (e.g., blister mount receptaclesi 
shoWn in FIG. 4). 

In this regard, the blister mount receptacles 150 of one 
embodiment shoWn in FIG. 4 extend betWeen adjacent panels 
120 so as to de?ne a plurality of Wedge-shaped cavities. 
While the panels 120 could be spaced and the unit dose blister 
mounts siZed such that each Wedge-shaped cavity de?ned by 
the blister mount receptacles 150 received a single unit dose 
blister mount, the storage system 102 of the illustrated 
embodiment is capable of storing a plurality of unit dose 
blister mounts Within each Wedge-shaped cavity. In this 
regard, the blister mount receptacles 150 can include tracks 
for engaging corresponding grooves or other features de?ned 
by the unit dose blister mounts such that multiple unit dose 
blister mounts can be inserted into a single storage location, 
e.g., a single Wedge-shaped cavity, in an organiZed manner. 

FIG. 5, Which includes FIGS. 5A and 5B, illustrates one 
example of a unit dose blister mount 140, Which may be used 
in order to position a unit dose package (e.g., unit dose blis 
ter), in its natural/raw state (i.e., not over-Wrapped or repack 
aged), in a repeatable, predetermined orientation (i.e., in a 
predetermined plane) so that it can be selectively retrieved 
and delivered in accordance With exemplary embodiments of 
the present invention. In particular, the unit dose blister mount 
140 of exemplary embodiments is con?gured to accept a 
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plurality of different types of unit dose blisters of various 
shapes and siZes. As one of ordinary skill in the art Will 
recognize, the unit dose blister mount 140 illustrated and 
described herein is just one example of a storage apparatus 
capable of accepting unit dose packages of various shapes and 
siZes and should not be taken as limiting the scope of embodi 
ments of the present invention. 
As shoWn in FIGS. 5A and 5B, the unit dose blister mount 

140, also referred to herein as a “storage apparatus,” of one 
exemplary embodiment may include a carrier 145 de?ning 
one or more cavities 143 therein. Each cavity may be con?g 
ured to receive the unit dose medication (i.e., the one or more 
oral solids of the same or different strength, form or type) of 
a unit dose blister While the support panel of the unit dose 
blister lies and is maintained in a predetermined plane relative 
to the carrier. In particular, in one exemplary embodiment, the 
carrier 145 includes a surface, through Which the one or more 
cavities 143 open. In this embodiment, each cavity 143 may 
receive the unit dose medication in such a Way that the support 
panel of the unit dose is supported by the surface of the carrier 
145 in a plane substantially parallel to the surface of the 
carrier. In this regard, the unit dose medication is generally 
disposed Within the cavity 143 While the corners or other 
peripheral portions of the support panel contact and are sup 
ported by the carrier 145. In another exemplary embodiment, 
Where the depth of the medication cavity of the unit dose 
blister is greater than the depth of the cavity 143 de?ned by 
the carrier 145, the unit dose medication is in contact With the 
carrier 145 (i.e., at the ?oor of the cavity 143), While the 
support panel is suspended just above the surface of the car 
rier, but remains in a plane substantially parallel to that sur 
face. 

The siZe, shape and depth of the cavities 143 of one exem 
plary embodiment may be determined to accommodate a 
large sampling of unit dose blisters of various shapes and 
siZes. For example, the cavity 143 may be siZed to be large 
enough to receive at least a majority of the unit dose medica 
tions packaged in the unit dose blisters of the large sampling. 
The cavity 143 may also be siZed small enough to prevent the 
majority of unit dose blisters from falling entirely into the 
cavity. In one example embodiment shoWn in FIGS. 5A and 
5B, the carrier 145 may be con?gured to hold tWo unit dose 
blisters, Wherein each cavity 143 has an elliptical shape With 
major and minor dimensions of 1.25 inches and 0.625 inches, 
respectively. FIG. 5A provides a top or overhead perspective 
of the unit dose blister mount of exemplary embodiments, 
While FIG. 5B provides the bottom perspective. HoWever, it 
should be appreciated that unit dose blister mounts, carriers 
and cavities could each be shaped and siZed differently in 
other example embodiments. 

According to exemplary embodiments of the present 
invention, the unit dose blister is able to naturally sit in the 
unit dose blister mount 140, or storage apparatus, With its 
medication cavity doWn. This orientation may position the 
unit dose blister to lie substantially ?at in a plane de?ned by 
the unit dose blister mount 140 (e.g., via the carrier 145), such 
as the horizontal plane, having its identi?cation code and 
other printed drug information (i.e., the information dis 
played on the second side of the support panel of the unit dose 
blister) vieWable from above. Due at least in part to this 
orientation, the unit dose blister may be scanned and perhaps 
also picked up relatively easily. 

In an example embodiment, the unit dose blister mount 140 
may include a handle 142 via Which the unit dose blister 
mount 140 may be grabbed, held, moved or otherWise 
manipulated. In some embodiments, the handle 142 may 
include an alignment hole 147 (Which is an example of an 
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8 
alignment guide). Additionally or alternatively, instances of 
the alignment hole 147 may be included at other portions of 
the unit dose blister mount 140 (e.g., in one or more of the 
carriers 145). According to some example embodiments, per 
haps after reading of a barcode on the unit dose blister, the unit 
dose blister may be stored in the unit dose blister mount 140 
or automatically removed from the unit dose blister mount 
140 by a picking system. 

FIG. 6, Which includes FIGS. 6A and 6B, illustrates a 
picking system 201 according to an example embodiment. 
The picking system 201 of one exemplary embodiment may 
include X-Axis 220,Y-Axis 230 and Z-Axis 240 components 
con?gured to enable the picking system 201 to move in three, 
mutually orthogonal directions, designated X, Y and Z, in 
order to retrieve a unit dose blister, typically While disposed 
Within a unit dose blister mount 140, from the storage system 
102. 
The Y-Axis component 230 may comprise one or more 

timing belts driven by a closed-loop motor and con?gured to 
move the X and Z-Axis components 220, 240 in the Y-direc 
tion (e.g., up and doWn). The X-Axis component 220 may, 
likeWise, be driven by a closed-loop motor (e. g., a servo 
motor) to move linearly in the X-direction (e.g., left and 
right). In embodiments in Which the unit dose blister is dis 
posed Within a unit dose blister mount While stored Within the 
storage system 102, the X-Axis component 220 may include 
one or more cantilevered unit dose package (e.g., blister) 
mount removal mechanisms 224L, 224R (referred to herein 
as “mount removal mechanisms”), illustrated in FIG. 7, 
Which are con?gured to remove a unit dose blister mount 140 
from the storage system 102 and present it to a blister removal 
mechanism 242, Which is discussed in further detail beloW. 
Where, for example, the storage system 102 of the retrieval 
and delivery system 100 comprises tWo carousels, the X-Axis 
component may include both a left 224L and a right hand 
224R mount removal mechanism. 
As shoWn in FIG. 7, the mount removal mechanism 224L, 

224R may comprise a gripper 226 capable of gripping the 
handle 142 of a unit dose blister mount 140. In one exemplary 
embodiment, the gripper 226 is con?gured to grip the handle 
While off center, in other Words, despite the fact that the 
gripper 226 and handle 142 are not completely aligned. The 
mount removal mechanism 224L, 224R may further include 
an extension and a retraction mechanism 223 con?gured to 
extend the mount removal mechanism 224L, 224R back and 
forth from the location of the unit dose blister mount 140 to 
the location Where the unit dose blister mount 140 is pre 
sented to the blister removal mechanism 242. In other Words, 
the mount removal mechanism 224L, 224R may be con?g 
ured to move from a ?rst position to a second position proxi 
mate the unit dose blister mount 140, to grip the handle 142 of 
the unit dose blister mount 140, and to then retract aWay from 
the second position, in order to present the unit dose blister 
mount 140 to the blister removal mechanism 242. 
The Z-Axis component 240 of the picking system 201, 

Which is shoWn in more detail in FIG. 8, may comprise one or 
more unit dose package (e.g., blister) removal mechanisms 
242 con?gured to remove one or more unit dose blisters from 
a unit dose blister mount 140 When the unit dose blister mount 
140 has been presented to the blister removal mechanism 242. 
The blister removal mechanism 242 may likeWise be con?g 
ured to remove unit dose blisters from restock trays during Z 
restocking process. In one exemplary embodiment, the blister 
removal mechanism 242 comprises one or more vacuum gen 
erators 243 capable of generating a su?icient suction to 
remove the unit dose blister from the mount 140 or tray 229 
(both of Which may be examples of medication receptacles), 
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for example using one or more vacuum cups 245, and to hold 
the unit dose blister until it can be deposited in a speci?ed 
location, such as a container that is associated With the overall 
system 260 (shoWn in FIG. 6B) and from Which the unit dose 
blister may, for example, be dispelled from the back of the 
system into a patient-speci?c medication container, or a ?oor 
stock container or out a chute in the front of the system, for 
example, for the purpose of ?lling a patient ?rst dose (i.e., not 
as part of a routine ?ll process). 

In one exemplary embodiment, the vacuum generators are 
capable of generating a local vacuum through the use of one 
or more diaphragm electric pumps capable of being turned on 
and off. In particular, rather than requiring the use of com 
pressed air, Which can be costly, inef?cient and fairly disrup 
tive in terms of the noise and required piping associated With 
the use of an air compressor, the system of exemplary 
embodiments of the present invention uses one or more elec 

tric vacuum generators to produce a local vacuum, thus elimi 
nating the need for compressed air and enabling the storage, 
retrieval and delivery system to essentially be moved into a 
facility and plugged into an electric poWer outlet in the Wall. 
It should be appreciated that although a vacuum based 
removal mechanism has been described above, other mecha 
nisms for removing unit dose blisters could alternatively be 
employed. 

In some embodiments, the dispensing system 100 may 
further include one or more readers 244, including, for 
example, barcode or radio frequency identi?cation (RFID) 
tag readers, cameras, or the like, capable of reading the iden 
ti?cation code 40 displayed on the unit dose blister located in 
the unit dose blister mount 140 and communicating the infor 
mation obtained (e.g., the identity of the unit dose medica 
tion, or one or more oral solids, held by the unit dose blister) 
to a controller associated With the storage, retrieval and deliv 
ery system 100, for the purpose of verifying that the correct 
medication has been selected. As shoWn in FIG. 8, the one or 
more code readers 244 can be carried by the Z-Axis compo 
nent 240. Using the card reader 244 to employ a scanning 
technique, the picking system 201 of a storage, retrieval and 
delivery system 100 may be enabled to reliably read the 
barcode, or similar identi?cation code, on the medication 
Without having to reorient the medication in any Way. In 
addition, this position and containment offers a consistent, 
reliable means for the picking system 201 to vacuum pick 
(e. g., using the blister removal mechanism 242) the unit dose 
blister during the retrieval and delivery process. 

In some embodiments, if the blister removal mechanism 
242 fails to remove medication from the unit dose blister 
mount 140 during operation, a fault may be sensed. The fault 
may generally have occurred due to any of a number of 
reasons. For example, the unit dose blister mount 140 may not 
be properly aligned to permit the blister removal mechanism 
242 to remove the medication (e.g., the unit dose blister) or 
there may actually not be any medication in the carrier 145 or 
the cavity 143. An exemplary embodiment of the present 
invention may provide a solution for determining the reason 
for failure remove the medication and/or assist in the preven 
tion of failures that may otherWise occur due to improper 
alignment or positioning of the unit dose blister mount 140. 

In this regard, an exemplary embodiment of the present 
invention may employ an alignment tool 300. The alignment 
tool 300, an example of Which is shoWn in FIG. 9, may 
include an alignment pin 302 that may be con?gured to inter 
act With the alignment hole 147 of the unit dose blister mount 
140. In this regard, When the unit dose blister mount 140 is 
presented to the blister removal mechanism 242, the align 
ment tool 3 00 may be employed to determine Whether the unit 
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10 
dose blister mount 140 is properly aligned in connection With 
the removal of medication from the unit dose blister mount 
140. In one embodiment, the alignment tool 300 may deter 
mine proper alignment of the unit dose blister mount 140 
prior to initiation of attempts to remove medication. In such 
cases, an indication from the alignment tool 300 of proper 
alignment may enable continued operation of the blister 
removal mechanism 242 for medication removal. In an alter 
native case, the alignment tool 300 may determine proper 
alignment of the unit dose blister mount 140 during the 
removal process such that the operation of the alignment tool 
300 may not substantially delay operation of the blister 
removal mechanism 242. In still another alternative, the 
alignment tool 300 may determine proper alignment of the 
unit dose blister mount 140 in response to a failure to remove 
medication from the unit dose blister mount 140. In such 
cases, the veri?cation of proper alignment may be useful in 
determining a cause for the failure. 
As indicated in FIG. 9, the alignment tool 300 may be 

positioned on a blister robot end-of-arm-tool (EOAT). As 
such, for example, the alignment pin 302 may be positioned at 
a bottom portion of blister removal mechanism 242'. The 
alignment pin 302 of some example embodiments may be 
positioned to align With the alignment hole 147 of a unit dose 
blister mount that is properly positioned to alloW medication 
removal. Although the alignment pin 302 may be extendible 
and/or retractable, in some embodiments, the alignment pin 
302 may generate an electrical, optical or other readable 
signal that may be enabled to pass unobstructed through the 
alignment hole 147 of a properly aligned unit dose blister 
mount. If there is obstruction of the signal, the alignment tool 
3 00 may determine that the alignment hole 147 is not properly 
aligned With respect to the alignment pin 302 due to the unit 
dose blister mount 140 not being properly positioned to per 
mit removal of the medication. As such, the alignment pin 3 02 
may be enabled to determine Whether the blister removal 
mechanism 242 (e. g., a pick head of the blister removal 
mechanism 242) is properly aligned to permit medication 
removal based on Whether the alignment pin 302 hits the unit 
dose blister mount 140 or Whether a received signal generated 
from the alignment pin 302 is indicative of physical obstruc 
tion. In the example described above, a sensor may be posi 
tioned on an opposite side of the unit dose blister mount 140 
With respect to a signal emitter or transmitter collocated With 
the alignment pin 302. HoWever, in an alternative embodi 
ment, an example of Which is shoWn in FIG. 10, the alignment 
pin may include a signal emitter 500 con?gured to emit a 
signal toWard the alignment hole 147 and a sensor 510 con 
?gured to receive signal re?ections that may occur due to the 
signal re?ecting off a top or bottom surface of the unit dose 
blister mount 140 (or a tray) due to misalignment. 

In an example embodiment, the alignment tool 300 may 
include or otherWise operate under the control of processing 
circuitry. Moreover, in some embodiments the processing 
circuitry of FIG. 11 may also control the storage, retrieval and 
delivery system 100 of exemplary embodiments of the 
present invention. As such, the system 100 may further com 
prise a processor, controller, or similar processing device, 
capable of directing operation of the alignment tool 300 and 
perhaps also other portions of the system 100 including, for 
example, the blister removal mechanism 242 and/or the pick 
ing system 201. 
An exemplary embodiment Will noW be described referring 

to FIG. 11, Which is a block diagram of a controller, or similar 
processing device, capable of operating in accordance With an 
exemplary embodiment of the present invention. As shoWn, 
the processing circuitry may include various means for per 








